Genetic and phenotypic characteristics of the possible agent of epizootic bovine abortion, the Ornithodoros coriaceus spirochete, revealed that this organism is a new species of Borrelia. We propose the name Borrelia coriaceae for this species. The type strain of B. coriaceae is strain Co53 (= ATCC 43381). The guanine-pluscytosine content of the deoxyribonucleic acid of the type strain was determined to be 32.4 mol% (thermal denaturation method).
Genetic and phenotypic characteristics of the possible agent of epizootic bovine abortion, the Ornithodoros coriaceus spirochete, revealed that this organism is a new species of Borrelia. We propose the name Borrelia coriaceae for this species. The type strain of B. coriaceae is strain Co53 (= ATCC 43381). The guanine-pluscytosine content of the deoxyribonucleic acid of the type strain was determined to be 32.4 mol% (thermal denaturation method).
Epizootic bovine abortion (EBA) is an asymptomatic infection of cattle which frequently results in abortion during late pregnancy or in the birth of weak calves (7, 12) . Apparently this disease has occurred in California for more than 60 years and has been responsible for heavy cattle losses since 1954. EBA is considered to be infectious since it can be transmitted by injecting tissue homogenates from diseased calves into cattle during their first pregnancy (13). Also, the prophylactic treatment of cattle with chlortetracycline has reduced the rate of EBA under field conditions, suggesting that a procaryotic microorganism(s) is the infectious agent (17). The feeding activities of the soft tick, Ornithodoros coriaceus, have been implicated in the epizoology of EBA (21) , but an etiological agent had not been isolated before 1985 . In 1985 isolated a spirochete from 0. coriczceus and suggested that the spirochete may be causally related to EBA. The spirochete was present in 0.96% of the larvae, 8.26% of the nymphs, and 24% of the 0. coriaceus adults examined by these investigators. These workers also found the 0. coriaceus spirochete in every type of nymphal and adult tick tissue examined and demonstrated that transovarial and transstadial passage do occur. More recently, Osebold et al. (19) reported the presence of spirochetes in fetal blood of calves presenting with lesions of EBA; these organisms were morphologically similar to spirochetes present in the tick 0. coriaceus. Ticks collected from areas where EBA was present were allowed to feed on cows, and these cows subsequently produced EBA-infected fetuses (19). Lane et al. (14) reported the 0. coriaceus spirochete to be highly motile and helical in form. The spirochete is 8 to 10 pm in length and 0.3 to 0.4 pm in diameter, with three to five serpentine waves. The cells have 11 to 15 periplasmic flagella (diameter, 11 to 14 nm) inserted in a random matrix of two to four rows along the long axis of the cell between the outer membrane and the protoplasmic cylinder. Monoclonal antibody H9724, which is reactive with the periplasmic flagella of Borrelia (2), reacted with the 0. coriaceus spirochete and Borellia species but not with Spirochaeta, Treponema, or Leptospira spp. In addition, animal inoculation studies indicate that unlike Borrelia parkeri and Borrelia turicatae, the 0. coriaceus spirochete does not readily infect mice. Lane et al. concluded that this organism represents a hitherto * Corresponding author.
undescribed Borrelia-like spirochete whose relatedness to other spirochetes must await characterization of its deoxyribonucleic acid (DNA) and physiological properties (14) .
In this paper we describe DNA and physiological studies of the 0. coriaceus spirochete. The results of this study and the report by Lane et al. (14) indicate that the 0. coriaceus spirochete is a new species of Borrelia. For this species we propose the name Borrelia coriaceae sp. nov. after the specific name of its tick vector.
Organisms and culture conditions. The original isolate of the 0. coriaceus spirochete (strain C 0 5 3~ [T = type strain]) and Borrelia species were grown in the Barbour-StoennerKelly medium (1, 10) (22) .
Assays. The amino acid analysis of the cells was conducted as described by Benson (3) . The procedure of Gutmann and Wahlefeld (5) was used to determine the lactic acid content of the medium. DNAs were isolated from the spirochetes by using a modified Marmur method (15). The guanine-pluscytosine content of strain CoST DNA was determined by the thermal denaturation method of Marmur and Doty (16) . DNA was denatured and spotted onto nitrocellulose filters that had been dipped into 2 0~ SSC ( l x SSC is 0.15 M NaCl plus 15 mM sodium citrate, pH 7.0). DNA homology studies were performed as previously described (8) by using the method of Denhardt (4) .
The members of the genus Borrelia are characterized as being catalase-negative microaerophilic spirochetes that contain the diamino amino acid ornithine as a component of their peptidoglycan (9, 11). Lactic acid is the major end product from the fermentation of glucose (11).
Studies on the 0. coriaceus spirochete strain (C053~) revealed a lack of catalase. Exposure of a concentrated suspension of C 0 5 3~ cells to 30% hydrogen peroxide did not result in the degradation of this compound. The aerobic nature of C 0 5 3~ was investigated by using metronidazole (0, ,50, and 100 pg/ml), a drug which inhibits the growth of robic spirochetes but not aerobic spirochetes (9). The th of B. hermsii HS1 and strain C 0 5 3~ was not inhibited 30 pg of this drug per ml, whereas the growth of the robic spirochete T. denticola FM was inhibited by 1 pg is compound per ml. Lactic acid was a major metabolic product of C053~. After 7 days of growth in BSK um the lactic acid content increased from 0.3 to 7.81 Amino acid analysis of C 0 5 3~ demonstrated the presof the diamino amino acid ornithine and the absence of inopimelic acid. e guanine-plus-cytosine content of C 0 5 3~ was deterd and compared with the guanine-plus-cytosine conof other spirochetes. The guanine-plus-cytosine conof C053~, as determined by the thermal denaturation od, was 32.4 mol%. This value was closer to values for dia species (27.3 to 30.6 mol%) than to the values found keponema species (35.0 to 53.0 mol%) and Leptospira es (35.0 to 40.4 mol%) (6, 8, 18, 20) . DNA-DNA idization studies showed that C 0 5 3~ is related at the s level (10 to 50%), but not at the species level (60% or er [ 
